ABSTRACT. Due to the miscegenation of the Brazilian population, the central region of Brazil was colonized by internal migration of individuals from different origins, who contributed to the genetic diversity existing in this population. The purpose of this study was to estimate population parameters based on the allele frequencies for 15 polymorphic autosomal short-tandem repeat (STR) loci present in the population of the State of Goiás in the central region of Brazil, and to compare the results with those of others from different Brazilian populations. DNA was obtained from a sample of 986 unrelated individuals by a commercial reagent kit and was quantified by spectrometry for later amplification in the thermocycler. These loci, commonly used in forensics and paternity testing, reflected Hardy-Weinberg equilibrium in this population. The D18S51 and Penta E loci had the highest number of alleles, while the observed heterozygosity reached the highest rates in FGA (0.920), D7S820 (0.870), and vWA (0.867) markers. Genetic diversity reached the highest levels in Penta E (0.906), Penta D (0.873), and D18S51 (0.860) markers, and the investigated forensic parameters showed high average values, with 93% power of discrimination, polymorphism information content of 78%, gene diversity of 79%, and observed heterozygosity of 79%. Similar to the other populations of Brazil, the population of the Midwest is derived from the admixture of 3 main parental groups: Amerindian, European, particularly Portuguese, and Africans from sub-Saharan Africa. In this context, the overall distribution of allele frequencies in the STR markers of various Brazilian populations is quite similar to the data obtained in this study.
INTRODUCTION
Analysis of allele frequencies using short-tandem repeat (STR) markers has been published by several research groups in various Brazilian regions, including the Amazon region (Francez et al., 2011) , Northeast region (Ferreira da Silva et al., 2002) , Southeast region (Silva et al., 2004; Goís et al., 2006) , South region (Leite et al., 2006) and even in the Midwest, such as in Mato Grosso do Sul (Silva et al., 2004) . Due to the miscegenation of Brazil, its central region was colonized by internal migration, with the settling of Goiás State initiated in the 19th century (Fausto, 2006) . Thus, the population of the Goiás Captaincy, also referred as "Goyazes Mines", was initially characterized by a typical process of ethnic mixing, due to the various populations of European origin from the east of Brazil that arrived as settlers and the Africans brought to the area as slaves (Gigonzac, 2002) .
In this context, the main purpose of the present study was to estimate population parameters based on the allele frequencies of 15 polymorphic autosomal STR loci from a sample of the Goiás population. The results obtained were compared with those from the Midwest and other regions of Brazil, to verify possible allelic frequency differences or similarities, which could contribute to generating allelic frequency data for the Goiás population.
MATERIAL AND METHODS
Whole blood samples were collected from 986 unrelated healthy individuals who live in the State of Goiás in Central Brazil. DNA was extracted from 5 mL peripheral blood by a commercial reagent kit (GE Healthcare, Buckinghamshire, UK), and quantified by spectrometry (GeneQuant, Amersham Biosciences, Amersham, UK). The amplification of D16S539, D3S1358, Penta E, D21S11, D8S1179, Penta D, D7S820, CSF1PO, TH01, D13S317, vWA, TPOX, D18S51, D5S818, and FGA loci was performed in multiplex reactions (PowerPlex 16, Promega Corporation, Madison, WI, USA). The PCR primer sequences and DNA amplification conditions were previously described by Rodrigues et al. (2007) , using the thermocycler DNA IQ 5 (Biorad, Hercules, CA, USA). Genotyping was performed in an automated sequencer (MegaBace -GE Healthcare). Allele frequencies, observed heterozygosity (H O ), polymorphism information content (PIC), the power of discrimination (PD), the power of exclusion (PE), and the probability of deviation from HardyWeinberg equilibrium (HWE) were obtained using the Arlequin version 3.1 software and the Genetix version 4.01 program (Schneider, 2000) .
RESULTS AND DISCUSSION
Allelic frequencies of the 15 STR loci tested in the Goiás population are reported in Table 1 . The expected heterozygosity values were higher than the H O for all 15 STR loci, reflecting HWE in this population. Significant deviations from HWE were corrected by Bonferroni's method. H O = observed heterozygosity; H E = expected heterozygosity; PIC = polymorphism information content; PD = power of discrimination; PE = power of exclusion; HWE = Hardy-Weinberg equilibrium exact test; N = number of individuals.
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The D18S51 and Penta E loci had the highest number of alleles, 20 and 19, respectively, compared to the TH01 locus, which presented only 8 alleles. The forensic parameters that we investigated showed high average values, with the PD = 93%, the PIC = 78%, the genetic diversity value = 79% and, finally, the H O was 79%. The H O values presented the highest rates in FGA at 0.920, D7S820 at 0.870 and vWA at 0.867. Genetic diversity presented the highest levels in Penta E at 0.906, Penta D at 0.873 and D18S51 at 0.860 ( Table 2 . Number of alleles, genetic diversity (D), observed heterozygosity (H O ), polymorphism information content (PIC), and power of exclusion (PE).
According to Ferreira da Silva et al. (2002) , in the population of Northeast Brazil, the highest allele frequency was observed in the allele 8 of the TPOX locus (0.4), which also presented high values in the Goiânia population. No significant variation was observed for the PIC (mean = 72.4%), PD (mean = 90%) and PE (mean = 53%) loci in the population of the Northeast, compared to our results.
The indices obtained by São-Bento et al. (2008) for the population of São Paulo were also compared with the values of the allele frequencies of Goiânia. The D21S11 marker showed the greatest variation, followed by FGA. For other markers, the allele frequencies showed 87% similarity. The D21S11 marker was the most polymorphic locus, which showed 15 alleles in the population of São Paulo and 16 in the Goiás population.
In the population of Rio de Janeiro, Silva et al. (2004) observed that the D3S1358 locus presented more variation in the gene frequencies between populations, with low rates of heterozygosity and a lower power of exclusion (59.5%). The FGA marker showed a higher number of alleles in the population of the Southeast and also in Goiás population, with 18 and 17, respectively.
In the population of Mato Grosso do Sul (Silva et al., 2004) , Penta E presented the highest polymorphic values with 17 alleles, compared to 19 alleles in the Goiás population. No significant variation was detected in the H O values, with an average of 80.3%, as in the PD, with an average of 92.5%, and in the power of exclusion with an average of 61.7%.
Finally, in the South population (Leite et al., 2006 ) the CSF1PO locus showed the greatest variation in allele frequencies between populations, and the overall distribution of the allelic frequencies was very similar among populations. The D21S11 locus showed the greatest variation with respect to the allele number, with 15 in the population of the Rio Grandense. We observed similar values for the average gene divergence, with 80% in the population of the south and an average of 78% in the Goiás population.
In this context, one of the features of the Goiás State is that its ethnic structure reflects its cultural, social and economic evolution. Like other Brazilian populations, that of Midwestern Brazil is derived from the admixture of 3 main parental groups: Amerindian, European, particularly Portuguese, and Africans from sub-Saharan Africa. Thus, the overall distribution of the allele frequencies in the STR markers in various Brazilian populations is quite similar to the data obtained in this study (Ferreira da Silva et al, 2002; Silva et al., 2004; Whittle et al., 2004 , Ferreira et al., 2005 Leite et al., 2006; Rodrigues et al., 2007; São-Bento et al., 2008) . These data could be incorporated to generate a regional molecular genetic population database for applications in forensic analysis, genetic linkage and population genetic studies. Therefore, this study is important for understanding the genetic structure of the Goiás State in Central Brazil.
